Abstract: During the First World War the National Hospital for the Paralysed and Epileptic, in Queen Square, London, then Britain's leading centre for neurology, took a key role in the treatment and understanding of shell shock. This paper explores the case notes of all 462 servicemen who were admitted with functional neurological disorders between 1914 and 1919. Many of these were severe or chronic cases referred to the National Hospital because of its acknowledged expertise and the resources it could call upon. Biographical data was collected together with accounts of the patient's military experience, his symptoms, diagnostic interpretations and treatment outcomes. Analysis of the notes showed that motor syndromes (loss of function or hyperkinesias), often combined with somato-sensory loss, were common presentations. Anxiety and depression as well as vegetative symptoms such as sweating, dizziness and palpitations were also prevalent among this patient population. Conversely, psychogenic seizures were reported much less frequently than in comparable accounts from German tertiary referral centres. As the war unfolded the number of physicians who believed that shell shock was primarily an organic disorder fell as research failed to find a pathological basis for its symptoms. However, little agreement existed among the Queen Square doctors about the fundamental nature of the disorder and it was increasingly categorised as functional disorder or hysteria.
Introduction
Soon after the beginning of the First World War 'cases of nervous and mental shock' began to arrive in England.
psychological casualties which were seen as 'the more uncommon clinical products of the present war'. 2 For most of 1914, the British medical press mainly reported single cases, such as functional blindness or complete loss of memory. 3 Some authors even observed a decrease in admissions to mental hospitals and interpreted this as evidence for the invigorating powers of warfare:
seeking to interpret the meaning of symptoms and the function that they performed for both the patient and the clinician. Tracey Loughran, for example, has argued convincingly that shell shock has to be analysed in terms of the concerns, knowledge and practices of both patients and doctors.
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In addition, she emphasised how models of shell shock and its causation drew on pre-war concepts of mental health. 12 Ben Shephard demonstrated that shell shock played a significant role in the British Army's attempts to understand breakdown and to find ways of accommodating the psychological casualty without branding him a coward or weakening the resolve of his comrades. 13 Peter Barham made extensive use of hospital records and war pension files in his analysis of the treatment of servicemen who suffered from mental illness during the First World War. He argued that the asylum partly served as a repository for 'inefficient' soldiers who could not cope with the adverse conditions at the front line and were therefore a hazard in the army.
14 Although Hans Binneveld drew extensively on reports of British, French and German soldiers who had broken down in combat, he did not have a clinical series on which to base an analysis of symptoms and interpretations. Drawing on war pension files and personal narratives, Fiona Reid's study of ex-servicemen explored enduring symptoms experienced by discharged soldiers attempting to reintegrate themselves within their families and the workplace. 15 Based on a review of the considerable number of articles and monographs on shell shock that appeared in Britain between 1915 and 1920, Leese, Shephard and Binneveld are in general agreement that aetiological models in Britain shifted from an earlier emphasis on organic causes to a growing recognition of the importance of psychological processes. 16 Although aetiological concepts and treatment approaches have been a major focus of modern scholarly analysis, the systematic study of the psychopathology of shell shock has been comparatively neglected. Modern assessment of its clinical form is mainly based on case reports published in the medical press during the war. 17 Doctors, who sought to establish a name for themselves, often focused on the most dramatic clinical presentations, such as functional movement disorders, muteness and deafness. As result, the reader of the medical literature of the time only catches a glimpse of the great variety of symptoms that could be provoked by the intense stress of combat.
To date, few scholars have studied original case records. Petra Peckl analysed a large number of original medical case records held at the Freiburg Military Archives. These records from various German military hospitals of the First World War not only illustrate treatment practices of individual institutions but also clarify referral paths and treatment networks for psychologically injured soldiers in wartime Germany. Peckl emphasises the importance of patient records as a source for historical research because they 'show a much more complex image of the psychological disorders of soldiers in the First World War than that reflected by the lofty impressions provided in the medical literature'. However, Peckl argues that 'expectations that patient perspectives might be reconstructed from medical records have proven rather too optimistic'. 18 British medical records have been analysed by Peter Leese, who researched three groups of patient notes: those treated at Queen Square, the representative sample collected in the immediate aftermath of the war by the MRC and British Museum and now held at the National Archives, and 111 officer case notes from the Lennel Convalescent Home held in the National Archives of Scotland. 19 He classified 57 shell shock cases held at the National Archives (TNA) according to severity of symptoms, dividing these cases into three groups with 'slight', 'borderline' and 'acute' symptoms, but did not provide a systematic analysis of their psychopathology. As Leese acknowledged, the selection criteria employed by the Medical Research Council (MRC) and the British Museum resulted in the sample being 'heavily skewed towards the early part of the war'. Having excluded cases with incomplete records, he concluded that 'these notes cannot claim to be a representative sample '. 20 Nevertheless, this remains an important attempt to engage with clinical material and tie practice to contemporary publications. A strength of the TNA sample is that it includes patient records from general hospitals and thus provides insight into the presentation and treatment of traumatised soldiers outside specialised units.
Original case records are also available for the two main Canadian military hospitals in Britain that specialised in the treatment of shell shock cases, the Granville Special Hospital at Ramsgate and the Buxton Red Cross Special Hospital. 21 Based on their analysis of admission and discharge books and randomly selected case records, Humphries and Kurchinksi concluded that neither diagnostic labels -in particular 'neurasthenia' and 'hysteria' -nor treatment methods were linked to the patient's social class. 22 The authors also emphasised the importance of research into original case records in order to challenge the stereotypes that have become pervasive in both the scholarly and popular literature on the First World War. For example, they found that their data called for a revision of a 'binary [treatment] model of discipline and analysis'. This accords with our analysis of British 23 and German 24 treatment practice, which was far more varied and complex than such dichotomous labels would suggest. Although medical records inevitably reflect the biases of the respective institutions and their practitioners they are crucial sources for actual practices and attitudes in the treatment institutions. Ideally their physiciancentred accounts would be complemented by original statements from the soldier-patients themselves, of which some can be found in the records as well. 18 Petra Peckl, 'What the patient records reveal: reassuring the treatment of "war neurotics" in Germany (1914) (1915) (1916) (1917) (1918) War pension files have been used to explore the psychopathology of post-combat syndromes. 25 From the 22 756 war pension files held at TNA, two hundred cases of shell shock were randomly selected, together with two hundred cases of disordered action of the heart (DAH) and 167 cases of servicemen who had been gassed without permanent organic injury. These data were analysed in the context of a study that compared symptom profiles across different military conflicts. Although war pension records contain detailed clinical descriptions of traumatised soldiers over time, they are biased towards severe and chronic cases. As a consequence, there remains uncertainty about the acute clinical presentation of shell-shocked British soldiers during the conflict itself. Our analysis is based on the original records of all 462 soldiers with functional disorders (that is without any demonstrable organic signs) treated at the National Hospital from August 1914 to the end of 1919. These documents show us how a sub-population of British soldiers, who were referred to the UK for specialist treatment, presented clinically. The series also sheds light on British neurologists' attitude towards shell shock, their interpretation of symptoms and the resulting treatment approaches. This paper focuses on the clinical presentations. We have previously reviewed the ideas and practices of one of the National Hospital's most active junior doctors, Lewis Ralph Yealland (1884 -1954 . 26 Elaine Showalter, in the The Female Malady, and Pat Barker, in her novel Regeneration have created the impression that punishment was the hallmark treatment of Queen Square physicians. 27 We have highlighted their misconceptions about Yealland's work in a recent paper.
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Showalter's claim that Yealland was 'probably the most extreme advocate of disciplinary treatment among the English doctors' 29 is not borne out by the medical records. Treatment at Queen Square generally included the whole spectrum of procedures available at the time apart from psychoanalysis, and Yealland only resorted to painful strong currents if the patient did not respond to first-line treatment.
With 30 780 beds for other ranks and 5,884 beds for officers, London provided a little over 10% of the total UK hospital beds for military use in 1918 and almost 31% of the total of beds for officers.
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The National Hospital for the Paralysed and Epileptic (today called the National Hospital for Neurology and Neurosurgery) at Queen Square in the heart of London admitted a large number of soldiers with physical injuries, such as gunshot wounds affecting the peripheral or central nervous system or serious head traumas. Yet, Queen Square also ranked among the most important centres for the treatment of shell shock cases, the equal of Maghull, the Maudsley and Craiglockart. 31 While funding and staff limitations forced many general hospitals to conduct low-cost mass treatments that required minimal input from qualified personnel, the National Hospital had specialist staff, However, by the beginning of the First World War, Queen Square had gained an international reputation for the treatment of neurological disorders and had pioneered neurosurgery in England. Contemporaries referred to Queen Square as 'the temple of British neurology' and compared its staff to 'a priesthood for the spread of the neurological faith of Britain'. 34 Furthermore, although its proportion of military beds (100 out of over 300 000) in the UK was exceedingly small, the National Hospital did attract a relatively high number of patients with functional neurological disorders (over 400 out of the estimated 80 000 overall number of 'shell shock' patients).
In his monograph on shell shock, Peter Leese has stressed the uniqueness of the Queen Square case records as 'the most detailed source we have from a single hospital treating shell shock cases during the war'. 35 However, Leese believed that the case records were incomplete. In particular, Lewis Yealland's case files were thought to be missing, and he only identified two hundred military cases treated at the National Hospital between 1915 and 1924.
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A new search of the archives has shown that the actual numbers were much higher (see below).
Shephard has stressed that the study of case records and medical publications inevitably 'contains an inherent source-bias'. The reader is presented with the doctor's perspective and the patient's voice is rarely heard in an unfiltered way.
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Therefore the study of medical records should be complemented with patient views. The patient histories in the Queen Square records always contained verbatim quotes from the soldiers and -in a very few cases -handwritten reports or resumes by the patient. admitted. However, the hospital was soon to be made aware of the problem of 'nervous and mental shock'. At its meeting on 10 November 1914 the Hospital's Board of Management discussed an appeal from Lord Knutsford, Chairman of the London Hospital House Committee, that had been published in the London newspapers (see Figure 1 ):
There are a certain number of our gallant soldiers for whom no proper provision is at present obtainable but is sorely needed. They are suffering from very severe mental and nervous shock due to exposure, excessive strain, and tension. They can be cured if only they receive proper attention from physicians who have made a specialty of treating such conditions. These men are quite unsuitable patients for general hospitals, as their chance of recovery depends on absolute quiet and on the individual and prolonged attention of the physician. If not cured, these men will drift back to the world as wrecks, and miserable wrecks, for the rest of their lives. 39 James Collier and William Aldren Turner, two consultants from the National Hospital had already offered their support to the War Office. It was decided that Farquhar Buzzard, another consultant neurologist at Queen Square, would draft a letter to Lord Knutsford and the press, pointing out that the National Hospital would accept soldiers with mental and nervous affections. 'David Wire', one of the hospital wards, was prepared for the reception of such cases and the War Office informed that wounded soldiers, suffering from any nervous ailment were eligible for admission. 40 On 14 November 1914, a soldier was admitted with neurological symptoms that could not be attributed to an organic lesion: Adolf S., a 22-year-old Belgian unable to move his legs. Two more soldiers with unexplained neurological symptoms arrived at Queen Square on 8 December 1914. Walter E., a 23-year-old private from the First Royal Dragoons, suffered from weakness and 'violent trembling' of his legs. The other soldier was Steward B., an 18-year-old private of the London Scottish Regiment, who had been sent to the front in mid-October. The case record reads:
The life in the trenches was very hard. There was considerable rain. They were not able to get water. The diet consisted of 'bully beef', jam, cheese and bread. The sand would come into the food and this increased the thirst. They had little chance to sleep, the eye-strain was very severe. Patient had a great deal to do with handling wounded and dying soldiers which made a deep impression on him. The first day he was in a trench, he had in his line of vision a pile of corpses one of which had the face turned toward him and appeared to be sleepingthis made such an impression upon him that he cannot free himself of this vision.
Just before being sent home, he was five days and six nights in the trenches at a stretch under the above conditions. The noises made by shells and the uncertainty of where they would strike caused great uneasiness and strain. Patient's comrades remarked that he did not answer when they spoke to him and appeared not to realize that they were speaking to him. Of this he knew nothing until told later on. He could not hold his weapon properly, nor shoot accurately. He was very shaky. Suffered much from headache. He was sent away from trenches November 14 and arrived at Southampton November 21. 41 The physical examination did not reveal any abnormalities; a 'considerable improvement' was achieved through massages and pain medication.
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The numbers of soldier-patients admitted to Queen Square increased rapidly after William Aldren Turner (1864 Turner ( -1945 , who had recently returned from duty in France, wrote a letter to the Chairman of the hospital on 21 December 1914 suggesting that one or two wards be set apart entirely for the treatment of military patients suffering from nervous shock. From mid-January 1915, one ward of sixteen beds was provided for servicemen and arrangements were made to prepare a second ward, which was only finally approved in November 1915. 43 In total, four wards (David Wire, John Back, Morgan and Princess Christian), a third of the hospital, were eventually allotted to military casualties, together with two adjoining houses in Queen Square (Annex 12a and 12b) to accommodate between thirty and forty men. 44 By the end of the war the National had about one hundred beds for wounded servicemen.
Although the hospital opened its doors to casualties from France, its capacity to treat patients was initially undermined by the loss of experienced staff who had volunteered for military service. 45 Increasingly junior medical posts were filled by female doctors and retired consultants who returned to take up clinical duties. 46 Later in the war, demands on the clinical staff were intensified by a request from the Ministry of Pensions to hold special out-patient sessions for wounded servicemen. The high numbers of military casualties led to longer waiting lists for civilian patients and 'complaints by the medical staff that 41 Steward B., Queen Square Records, Dr Batten, 1915, Queen Square Archive; the pain medication was 'aspirin'. 42 Ibid. frequently there was no accommodation even for persons who were seriously ill and urgently required indoor treatment'. 47 Between 3 August 1914 and 31 December 1919, 1212 soldiers were treated at the National Hospital, accounting for 45% of all male admissions. For 462 soldiers, 38% of all military admissions, doctors could find no identifiable organic pathology. The Queen Square neurologists mainly classified such cases as 'functional disorder', 'hysteria', 'neurasthenia' 'neurosis' and 'shell shock' (see Table 1 ). Consultants did not differ markedly in their preferences of diagnostic labels. Although as a group they were fairly consistent in the diagnostic terms they used, their preferences changed over time. These changes in diagnostic labelling mirrored the evolving aetiological models for disorders without clearly defined organic changes. The ideologically charged diagnosis of 'traumatic neurosis' indicating an organic aetiology was mainly used at the beginning of the war (ten cases in 1915). 48 Similarly, 'shell shock' was employed as a diagnostic label in the first half of the war (one case in 1915, thirty cases in 1916) and was very rarely used afterwards (only two cases in 1917/8 respectively), in accordance with the official restriction on the use of the term. Both 'neurasthenia' and 'neurosis', very common in the first two years of the conflict, virtually disappeared as diagnoses in the second half of the war. Interestingly, 'hysteria' was resurrected as a diagnostic term by Queen Square neurologists during 1918, after it had almost been abandoned in 1915. In general, however, Queen Square physicians preferred the more descriptive diagnosis of a 'functional disorder' over aetiologically biased terms such as 'shell shock' or 'hysteria', although the 'functional disorder' category decreased in favour of the hysteria diagnosis in 1918. Table 1 records the consultants responsible for treating these cases. Principal among the consultants were Howard H. Tooth, James Collier, James Taylor, W. Aldren Turner, J.S. Risien Russell, Edward Farquhar Buzzard and Frederick Eustace Batten (see Figure 2) . The common feature of nearly two hundred cases was Lewis Ralph Yealland who as a junior medical officer was responsible for the daily care and treatment of servicemen.
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Dr James Taylor (1859-1946), who had worked as a businessman before studying medicine, was a member of the Hospital's Board of Management and had additional appointments in the Royal London Ophthalmic Hospital and the Queen's Hospital for Children. 50 The reminiscences of one of his later junior doctors, J. Purdon Martin, are an instructive account of the major achievements of the consultants and working atmosphere at the National Hospital. . 48 The term 'traumatic neurosis' is closely linked to Hermann Oppenheim's trauma concept where organic microlesions caused by shell explosions were in the heart of the aetiological illness model; this was very similar to Mott and he had a reputation of being 'unsympathetic towards soldiers with shell shock'. 57 Rejected by the Royal Army Medical Corps at the beginning of the war because of his poor eyesight, he joined Percy Sargent, a surgeon at Queen Square, at a Red Cross Hospital in France. There Holmes treated soldiers with brain and spinal trauma. In view of the urgent demand for doctors, his fitness was reconsidered and Holmes was eventually appointed consulting neurologist to the British Expeditionary Force in France. 58 As British soldiers were not issued with helmets until 1916, he had a constant supply of case material and published extensively on injuries of the spinal cord, the cerebellum and the visual cortex. 
The Soldier-Patients of Queen Square
The 462 soldiers with functional neurological symptoms provided the material for our analysis (see Table 1 ). In 1914, only five soldiers with functional disorders were admitted to Queen Square, the numbers rising to 122 in 1915 and 121 in 1916 before falling to 94 in 1917 and 87 in 1918, while in 1919 there were only 33 new military in-patients with functional disorders. The vast majority were private soldiers (83%); 16% were noncommissioned officers (ranks of lance corporal, corporal, sergeant and sergeant major). This distribution is similar to that in the forward psychiatric centres where 83% of patients were private soldiers, 11.7% corporals and 4.48% sergeants and warrant officers.
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Only four officers with functional disorders were admitted to Queen Square during the war years, which is lower than would be expected given their distribution in the army (about one to thirty men), but can be explained by the provision of treatment specifically for officers, for example at Golders Green, North London. In addition, consultants at Queen Square saw outpatients with war trauma on a private basis, none of whose records have survived), and, given their ability to pay, there may have been a higher proportion of officers amongst this group.
Most soldiers were British, but there were also Irish, Belgian, Canadian and South African servicemen. On average they had developed their symptoms nine months before admission to Queen Square. The mean age on admission was twenty-eight years. The youngest referral was seventeen, while the oldest was sixty years. The average length of stay in hospital for soldiers with functional disorders was sixty-nine days, exceeding the fifty-three days of average treatment duration before the war. Of the 462 soldiers studied, 433 had been involved in front-line service, but 29 soldiers developed functional disorders without even having been exposed to combat. Our analysis of German case records 68 revealed a similar phenomenon. Here, too, it appeared that the anticipation of danger could trigger similar processes as actual threat. Of the soldiers who were treated for functional disorders, 119 also had physical wounds.
The international reputation of the hospital was illustrated by the case of George C., a 25-year-old private from the Australian Infantry who was admitted to Queen Square on 22 October 1915 having been invalided from Gallipoli. He had been transported to Egypt on a hospital ship where he was treated at the 21st General Hospital in Alexandria. George C. gave a hand-written account of his efforts to obtain a transfer to the National Hospital for treatment:
When in the 21st General Hospital Alexandria Egypt I was ordered home to Australia . . . . And was told that so many had gone there [to Queen Square] that they were only sending curable cases there and as mine would be a very long time I would have to go to Australia. But if I wanted to get to England I had to sign to the effect that if I was not cured within three months, I would have to pay my fare back to Australia because I came here on my own decision as the Board had decided to send me to Australia. Anyhow I thought it would give myself a chance as so many had got back their voice in England and I had not been home for five years. So I chanced paying my own fare anyhow whatever happening and now I have wrote to Commissioner of Australia Sir George Reid, and he informed me that all would be well with me whatever happened.
I came to England on the Glengorm Castle to Southampton I believe and then to Camberwell Hospital. I had a coughing for a night or two and since then I have been a bit mixed. I have not spoken a word since I have been in England but one of my mates told me I said three words in Alexandria but over excited myself and the doctor said it would be alright in a few days. By all accounts I could not cough or whistle but now I do both. And also since I have had a cough I have been able to whisper . . . . I was under treatment by another doctor here somewhere which have seemed done me a little good. 69 This soldier was discharged from the National Hospital as 'cured'.
Symptoms
The symptoms of traumatised soldiers were diverse and could affect every system of the body (Table 1) . British medical journals of the war years were filled with reports of the common functional syndromes, such as disordered action of the heart but also recorded less common functional phenomena such as the 'Big Belly' or 'les gros ventres de la guerre' in French soldiers, where the abdomen was 'excessively prominent, recalling that of a woman seven or eight months pregnant' 70 or 'miner's nystagmus', a functional disorder with visual disturbances and rhythmic oscillation of the eyes that was known from peacetime coal miners. 71 Myers believed that there was often a link between the form that a functional somatic disorder took and earlier traumatic experiences, such as accidents. In addition, he argued that the symptoms themselves could reflect the nature of the shocking event; for example, a blaze of light across the eyes leading to functional blindness or an intolerably intense sound leading to deafness without organic cause. Furthermore, Myers hypothesised that some disorders could be a remnant of a stuporous or confused state following an acute shock (for example mutism) or 'the persistent expression of the emotion which ha[d] produced [the] condition' (such as facial tics as expression of horror).
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Triggers
Physicians involved in the treatment of traumatised soldiers documented the circumstances surrounding their patients' breakdown as potential clues to the aetiology of these disorders. The Queen Square records list both physical (for example, injuries obtained during front-line service or being buried alive*) and psychological (for example, witnessing a comrade's death) factors (see Table 2 ). The physicians' view on the role of shell explosions in a soldier's mental breakdown evolved as the war unfolded. W.H.R. Rivers (1864 Rivers ( -1922 , who had treated traumatised soldiers at Maghull and Craiglockhart, wrote in the foreword to War Neuroses by John MacCurdy:
In the early days of the war the medical profession . . . was inclined to emphasise the physical aspect of the antecedents of a war neurosis. As the war has progressed the physical conception has given way before one which regards the shell explosion or other catastrophe of warfare as, in the vast majority of cases, merely the spark which has released long pent up forces of a psychical kind . . . 73 By 1918, most British doctors had moved away from the idea of an underlying organic lesion caused by the impact of the explosion. The shell explosion was rather seen as part of a complex aetiological model, where physical and psychological triggers interacted. Living in trenches or dug-outs, exposed to wet, cold, and often to hunger and thirst, dazed or almost stunned by the unceasing din of the guns, disgusted by foul stenches, by the rats and by insect tortures of flies, fleas, bugs, and lice, the minor horrors of war, when combined with frequent grim and gruesome spectacles of comrades suddenly struck down, mangled, wounded, or dead, the memories of which are constantly recurring and exciting a dread of impending death or of being blown up by a mine and buried alive, together constitute experiences so depressing to the vital resistance of the nervous system, that a time must come when even the strongest man will succumb, and a shell bursting near may produce a sudden loss of consciousness, not by concussion or commotion, but by acting as the 'last straw' on an utterly exhausted nervous system worn out by this stress of trench warfare and want of sleep. 74 Interestingly, several soldiers who had coped well with life in the trenches, broke down during their home leave. For example, 19-year-old Private Edward C., who had joined the 20th London Regiment soon after war was declared and been involved in heavy fighting on the Western front, was admitted while on leave in London. On 19 January 1917 at home in bed, he was disturbed at seven in the evening by a colossal explosion at a munitions' factory in Silvertown, about half a mile from his home. 75 Although the detonation killed 73 workers and injured a further 400, Edward C.'s house was undamaged. However, the 74 medical notes state that the patient 'was much upset and jumped out of bed. He began to shake all over and has continued to shake without intermission ever since'.
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After admission to the National Hospital his symptoms persisted and doctors recommended him for discharge from the army. In other cases, relatively minor incidents during home leave appeared to have triggered a mental breakdown, such as falling down the stairs at Victoria station or tripping when getting off a London bus. In all these cases of breakdown during home leave, admission to Queen Square had a potentially life-saving function, preventing the return of the soldier to the trenches.
Another trigger not directly related to combat was marital infidelity. Private George H., hospital orderly in France, developed severe anxiety and sleeplessness after having received 'news from England informing him of conjugal infidelity on the part of his wife'. 77 John L. 'had a great mental shock for on arrival home after four years' absence, his wife was out and he found out shortly afterwards that she had been in misalliance with another man'. John L. developed severe depression with sleeplessness, fatigue, loss of appetite and extreme nervousness. His depression was so severe that he failed to apply for a pension.
78
Motor and Somato-Sensory Symptoms At Queen Square, most soldiers with functional disorders suffered from a combination of motor and somato-sensory symptoms (see Table 1 ). The majority had paralyses of arms or legs, combined with numbness or an altered sensation in the affected area of the body. The other main group of motor symptoms included involuntary movements in form of shaking, tremor or tics. One example was 27-year-old Rifleman Frank D. who was admitted to Queen Square on 4 May 1915 with a diagnosis of 'functional tremor' and 'neurosis like "dog chorea"'. The case record reads:
Patient is a territorial and went out to France in January; he has been quite well up till a week ago, when on April 26th he was buried under a bomb explosion in the trench. He was not unconscious but dazed and all in a tremble, all his limbs were shaking. He was conscious being carried by his comrades out of the trenches to a 'dugout'. A few hours afterwards he had to cry and he was crying for two days. At the same time his arms began to twitch, very frequently at first. He was transferred to the 12th General Hospital in Rouen and from there here. He has a bad headache since all over the head. 79 The patient showed 'lightening-like synchronous twitching of both arms with contraction of both pectoral muscles, quite involuntary but less frequent if attention is fixed on something else'. After two weeks he was discharged 'recovered' to a convalescent home.
Another instructive case with abnormal motor function was 23-year-old Scottish private Henry M. from the 18th Hussars who was admitted to Queen Square on 18 June 1915 with a diagnosis of functional facial spasm.
On May 13th [1915] patient was struck by several pieces of shrapnel, on the right hand, forearm, shoulder and on the right side of the nose at its base. He was very dazed, but did not lose consciousness. The wounds healed in a month. About a week after being wounded he was operated on in order that a piece of shrapnel might be removed from his face. On recovering from the anaesthetic he found himself unable to move the right side of his face or to open his mouth. This condition, which is quite painless, has persisted since, and he has not eaten solid food or been able to take out his false teeth. He has been fed through a rubber tube inserted between his teeth. In all other respects he feels well . . . Patient sits up in bed gasping in a highly alarming manner, with his left face in a strong tonic spasm and his jaws tightly set. All efforts to open his mouth are unavailing, so strong is the contraction of his masseters . . . He declares himself unable to breathe unless sitting up, and when made to lie down, his neck is strongly retracted and set and he breathes violently through his clenched teeth and holds his breath for as long as he can, assuming a purple tinge, which is apt to be disconcerting until one is accustomed to it. By the moral aid given by strong faradism [an electric current applied by the physician] and force applied to the jaw, it was possible to remove a filthy set of false teeth. During this performance he uttered piercing shrieks and foamed and his rigidly held arms shook violently. Tears ran from his eyes, and he sweated profusely from his muscular exertion in resisting the attentions, well intended though they were, of the physician. When asked to close his eyes he was able to do, in fact the left eye is half closed in the spasm. All tests reveal good power in both sides of the face. The facial and jaw spasm would seem to be voluntary and due to frank malingering. In the intervals of this grotesque performance he lies back on the pillow, without any dyspnoea, but he induces an apparent difficulty in breathing at will. Examination reveals no organic disease or injury in either nervous or other systems. 80 Within four weeks of inpatient treatment, this soldier made a 'practically complete recovery'. He was recommended for Home service. This case is noteworthy for several reasons. First, it is one of the very rare Queen Square cases where simulation of symptoms was suspected. Even if presentations seemed bizarre or mannered, the genuineness of these conditions was hardly ever doubted by any of the Queen Square doctors, and not a single patient was discharged with a diagnosis of 'malingering' or simulation. Contemporary publications also stressed the rarity of 'pure malingering . . . in the British and French armies' 81 and the rarity of discussions of malingering in the medical records suggests that this account was not mere propaganda. However, it is also possible that malingerers had been sifted out before reaching Queen Square. Secondly, this is a case where functional motor symptoms were grafted onto physical injuries or following local surgery. Functional contractures and paralyses often occurred 'after leaving France, often after the removal of a splint following surgical treatment for a wound to the limb received there' and could be mistaken for a physical injury. 82 Thirdly, this case demonstrates the immense suffering psychologically wounded soldiers experienced and the impact the trauma had on everyday life. (See Figure 3) A great diversity of abnormal, and often bizarre, gait patterns is documented in the Queen Square records and in medical publications of the time 83 as well as in Arthur Hurst's film on War Neuroses.
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To illustrate this diversity of gait disorders, we have chosen five cases of soldiers admitted to Queen Square who presented with abnormal gait patterns:
'He sways but catches himself as if in danger of falling. When walking brings feet down in short jerky very forceful steps. Sways and when walking alone seems to dance'. 85 'Patient walks with back bent, legs stiff, takes steps more or less on his toes, has to be supported when attempting to walk'. 
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'Is typically functional. He walks with his knees crossed in a scissor like fashion. He can walk without a stick but he is very unsteady'. 89 The notes record that all five cases responded well to treatment and the servicemen were discharged from hospital able to walk normally. However, no follow-up studies were conducted to establish whether the cure was sustained. This clinical evidence contrasts with the symptom patterns recorded in the war pension files held at TNA. A random sample of two hundred cases of shell shock found that gait abnormalities were rare, though tremor and dizziness were widely reported.
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There are three possible explanations for this. First, bizarre movement disorders, as visible symptoms, may have attracted disproportionate attention from doctors. Secondly, as reported in the contemporary literature, gait disorders appeared to respond well to treatment and thus rarely provided a basis for pension 87 claims. Thirdly, cases characterised by a grossly disordered gait could have been rare but were concentrated in specialist neurological units giving the false impression of being widespread.
Other common motor disorders at Queen Square related to the production of speech (see Table 1 : sixty-five cases in our sample), either presenting as stuttering/stammering (disordered speech) or a complete inability to talk or even whisper (mutism). Mott was particularly interested in functional speech disorders and he tried to understand why 'these mutes, whose silent thoughts are perfect, [should] be unable to speak? They comprehend all that is said to them unless they are deaf; but it is quite clear that in these cases their internal language is unaffected, for they are able to express their thoughts and judgements perfectly well by writing, even if they are deaf. [. . . ] Many who are unable to speak voluntarily yet call out in their dreams expressions they have used in trench warfare and battle.' 91 Although Mott stopped short of an interpretation in terms of psychological defence mechanisms, he emphasised the symbolic meaning of functional symptoms. The patient was 'paralysed by fear' or 'dumb with fear'. In his aetiological model, tics were 'the result of perseveration of the startling and dodging reflexes, and some of the choreiform movements . . . due to perseveration of gesture movements of horror'.
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Non-Epileptic Seizures
Non-epileptic seizures occurred in about 7% of all non-organic cases (without confirmed traumatic lesion or other brain disease) of soldiers admitted to Queen Square. Hysterical seizures proved to be highly 'contagious', as illustrated in one case record of 29-year-old ex-soldier William Charles L. who was admitted to the Queen Square Annex on 31 July 1919. William Charles L. had had his first fit five months previously when he saw a discharged soldier in a fit while in street, and went to his aid. When the man recovered patient himself had one (his first) which he was told lasted about 1/2 hour. Remembers nothing as to an aura or condition during fitwas told he was quite unconscious and was talking and swearing about the Germans. He was able to walk home after but as in subsequent fits felt rather giddy and sick. Next fit occurred a week later while at a music hall at which reference to Germans was being made. Lasted over an hour but could walk home slowly after it. Since then they have become more frequent sometimes having as many as 3 or 4 a day. 93 This patient continued to have fits during his hospital stay, sometimes lasting between four and five hours. His fits were characterised by struggling and 'talking nonsense, normally about Germans'. He was finally discharged 'in status quo'.
The contagious nature of psychogenic fits was discussed widely in the German literature, as such seizures seem to have been more frequent.
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The analysis of the medical literature of the time supports the impression that this group of functional symptoms was not particularly prominent in Britain. For example, Lieutenant Colonel Dudley Carmalt Jones only identified three cases of 'violent hysterical fits' among his 1300 cases of warrelated functional disorders treated at a specialist shell shock unit in France, 95 and we have not come across any papers specifically dedicated to functional seizures in the British medical literature. 91 
Sensory Disorders
Sensory disorders such as functional deafness or functional blindness were comparatively rare among the Queen Square admissions. Arthur Hurst, in charge of a neurological ward at Netley, was convinced that these disorders were primarily a problem of inattention.
Hearing necessitates listening; inattention during a dull sermon results in total deafness to the sermon. In hysterical deafness the patient is so convinced that he cannot hear that he does not listen. Although the sound vibrations reach the ear in the normal way, they do not give rise to the slightest auditory sensation because of this inattention . . . Just as one must listen in order to hear, so one must look in order to see, and a man who for any reason is convinced that he is blind fails to see because he does not look. 96 These descriptions broadly conform to Yealland's ideas and also Janet's model of narrowing of attention or 'contraction of the field of consciousness'. 97 Queen Square neurologists embraced psychological illness models, as evidenced by the frequent reference to psychological triggers (for example the death of comrades) in the medical records. However, unlike Rivers 98 and Myers, 99 they did not explore the meaning and protective nature of these symptoms. Furthermore, their treatment approach focused very much on the symptoms rather than on any underlying trauma.
Autonomic Dysfunction
Pain and autonomic dysfunction were often part of the clinical picture (see Table 1 ). Autonomic dysfunction most commonly affected the cardio-respiratory system (with palpitations, shortness of breath, fainting, pericardial pressure), followed by the gastrointestinal system (with nausea, diarrhoea, bloating) and -less frequently documented -the genito-urinary tract (with incontinence of urine and urgency). The following characteristic case with multiple functional somatic symptoms and hypochondriacal ideas was admitted to Queen Square on 3 March 1916 with a diagnosis of 'neurasthenia'. The 23-year-old private Albert R. from the 18th Middlesex Regiment, a miner in civil life, complained about twitching across the temples, a 'feeling of worms crawling in the lower part of the abdomen', shortness of breath, dizzy spells, sleeplessness, weakness and a 'feeling of choking' in his throat. He had developed symptoms after a shell explosion in the trenches in June 1915. When admitted to Queen Square he had marked twitching of the face and the whole body at times trembles, he looks ill and regurgitates wind. He complains of a peculiar feeling of worms growing in the lower part of the abdomen. He coughs considerably and says that his stomach swells up. A lump appears in his throat which chokes him, and he is continually expectorating. The nights are particularly hard on him, he sits up in bed and has great difficulty in breathing. Cannot lie down properly, but lies over to one side, either the right or the left. Puts his hand up to hold his head still from shaking. He has a depressed sullen look. There are involuntary movements characterised by a very fine tremor manifested when his hands are spread out and his fingers separated. There is a slight tremor in the legs of the same nature as appears in the other part of the body. 100 The use of chemical weapons from April 1915 introduced a new dimension of threat to trench warfare. Gas had an enduring psychological effect on soldiers whose symptoms often mimicked those of mild exposure to gas but could also be dominated by anxiety, fears, sleep difficulties, dizziness and tremor. 101 These symptoms applied to several soldiers admitted to Queen Square who had been exposed to gas and elaborately described its devastating effects:
On 5 May 1915, he was overcome by gases sent over by the enemy. Patient was not quite unconscious from the gases. He knew that he was being transported and had an indistinct idea of what was happening around him. At first the gases caused a severe smarting sensation in the eyes, then irritated the mucous membranes of the respiratory tract, causing severe sneezing and coughing. This was followed by severe difficulty in breathing. He made violent efforts to inhale, at the same time there was a feeling of intense and painful irritation in the abdomen, causing sickness, violent retching and severe tenderness so that he felt as though his abdominal organs were being torn from him. Drinking water made the symptoms worse. He got most relief by holding the trunk erect. He noticed that the patients who moved about got most relief. He was transported to Boulogne, arriving May 6; about May 12, he was sent to Rouen. About a week after his arrival in Rouen he began to feel free from the effects of the gas poisoning; but he felt very weak generally; he had frequent attacks of severe giddiness; he was very shaky in all his limbs. He had no ambition to do anything; in fact he could not bring himself to any sustained effort. He was sent from Rouen to England on 5 June 1915, arriving at the National Hospital on 6 June 1915. Pat. believes that his condition had not improved while at Rouen. While in Rouen he received no treatment and was allowed to be up and about as he would. While in Rouen there were days when he felt really fit and well, then he would suddenly be taken with attacks of giddiness and general malaise. Sleep was poor. 102 
Psychological Symptoms
It is evident from the last case that patients not only presented with classical neurological deficit syndromes and somatisation, but also frequently exhibited psychological symptoms. Common symptoms described in the Queen Square records included irritability, difficulty sleeping and increased sensitivity to noise. These symptoms, which resemble the increased arousal cluster of today's post-traumatic stress disorder patients, were reported as being common to almost all soldiers who had been through traumatic experiences. 103 These 'subjective' disturbances, which could be easily overlooked in a cursory examination, could cause considerable suffering and 'make life for some of their victims a veritable hell'. 104 Soldiers with severe depression were rarely seen at Queen Square because they were referred to specialised mental hospitals. 105 Similarly, psychotic symptoms were not a common presentation. In the Queen Square records, we identified only one case with auditory and visual hallucinations occurring after a shell explosion in the trenches. 106 The observation that a large proportion of psychotic and confusional states in soldiers on active service were 'of an eminently recoverable character' led to the passage of the Mental Treatment Bill, which was introduced into the House of Commons by Cecil Harmsworth, the Under Secretary for Home Affairs, on 20 April 1915. This bill removed the necessity for formal certification of mental disorders occurring in soldiers during active service and allowed informal treatment for up to six months. 107 Transient states of altered consciousness with reduced responsiveness, sometimes with aggressive behaviour and re-enactment of battle scenes, occurred in about 5% of all soldiers admitted to Queen Square with functional disorders. These dream-like states were frequently reported in medical publications during the war years 108 and bore similarities to the syndrome described as 'terror psychosis' by the German neurologist and psychiatrist Karl Kleist. 109 Mott, based at the Maudsley Hospital, reported a dreamlike state with disorientation to time and place in which combat scenes were relived, often amounting to vivid imagery and sometimes hallucinations. 110 During these episodes, patients were reported as being highly anxious and aroused. Aggressive outbursts, ideas of reference and persecution (without taking the form of delusions) as well as misjudgements of the situation were also common. Some of these symptoms, particularly anxiety and hallucinations were more pronounced at night. Patients often startled from their sleep and continued to experience the dream in a subconscious state. After these symptoms of arousal had passed, Queen Square doctors often recorded irritability, jumpiness and amnesia for the traumatic experience. The tendency of the individual exposed to long-lasting adversity to drift into an altered mental state for 'temporary relief' was described by Charles Samuel Myers, in his book Shell Shock in France. 111 Mott also described dissociative states as a protective mechanism and natural response to trench warfare. 112 According to Aldren Turner, front-line soldiers also presented with stupor and confusion in acute reaction to fear, horror and commotion. 113 However, these states could also take a chronic course, as in 26-year-old private Harry D. who was treated for 'shell shock' from 1 July 1916 until 20 February 1917. He had developed a catatonic state:
On admission to the National Hospital it was impossible to obtain any history as to his illness or his past life on account of great mental confusion. When asked a question he looks blank and usually repeats the last word of the sentence, for instance when asked when he went to France he looked vacant, handled his identification disc and repeated the word 'France'. When asked where he lived he was able to say Newcastle but went on repeating it in an aimless way. Cerebration is very slow, when asked if he had any children, he repeated children and after a few seconds said 'Yes'. When asked if he had a headache, he put his hand across his forehead but said nothing. He called a watch a clock; a canary a mouse, and a pen a pick. When left alone he is quite quiet but has a rather strained expression. He looks between 35 and 40 years of age and is going bald. 114 After ten days of inpatient treatment with isolation, massages and sedatives, Harry D. improved considerably and was then able to give a clearer account of his terrifying experiences at the front. Nevertheless, he never fully recovered and after eight months of inpatient treatment he was recommended for discharge from the army. provide a full explanation because these factors would have applied at least equally to the National Hospital, a neurological hospital which had a special focus on epilepsy.
In the contemporary medical literature, functional seizures were linked to young soldiers and those of lower social and military status. 119 Differences in patient populations, therefore, may have accounted for the higher proportions of functional seizures reported in Berlin compared with London. However, as the average age of soldiers in our patient samples was very similar (27.4 ± 7.1 for Berlin and 27.8 ± 7.5 for London) and all institutions mainly cared for the lower ranks (88% in Berlin and 83% in London), these factors do not appear to be responsible for the different proportions of functional seizures among military admissions.
Another possible explanation for the low number of functional seizures in the UK may be that British doctors -in keeping with their strong organic orientation -had a tendency to diagnose functional seizures as epilepsy. However, this hypothesis is not supported by a survey of epilepsy cases at Queen Square. Although diagnosis of epileptic seizures was more difficult in the pre-EEG era, the Queen Square doctors were adept at making this distinction, and many of their typical epileptic patients had suffered seizures from early childhood. The case records showed that doctors applied a range of criteria that had to be fulfilled to meet a diagnosis of functional seizure disorder; these included goal-directed ictal limb or eye movements, absence of enuresis, tongue bites and cyanosis or talking during the seizure, 120 criteria very similar to those employed in Berlin. 121 While aetiological models revealed only slight differences between Britain and Germany, the medical literature of the time pointed towards more pronounced differences in therapeutic approaches, which could explain the different rates of functional seizures in both countries. However, despite apparent differences in British and German treatment preferences, the management of functional seizure disorders was very similar in both countries. Because of the contagious nature of functional seizures and their tendency to become more prominent with increased attention and compassion the favoured treatment in Britain and Germany was isolation. 122 Even Yealland, a strong advocate of electrotherapy, did not apply electric currents in this patient group and instead based his treatment on suggestion, re-education and isolation. German isolation therapy was arguably more aggressive -with stricter isolation ('psychische Abstinenzkur') and also confinement to locked wards -but these slight differences in the quality of treatment are unlikely to explain the higher rates of functional seizures at the Charité and in Jena.
We cannot rule out the possibility that functional seizures were more common in British base hospitals in France but not referred to specialised neurological treatment centres to avoid a consolidation of symptoms. This assumption, however, is not supported by published data such as the large study carried out by Carmalt Jones which included 1300 soldiers with functional disorders, among them only three cases with functional seizures. 123 to consolidate. Although Myers 'was asked to arrange that epileptic patients should . . . not be admitted into neurological centres,' this request was only made in June 1918 and it is not clear how much this impacted on the actual disposal of soldier patients.
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It is also highly unlikely that soldiers with functional seizures, who posed a threat to general discipline and order, were kept at the front line. Another possibility is that they might have been imprisoned for disruptive behaviour. Further research into this possibility would involve searching the records of the disciplinary system, for example punishment camps and military prisons.
Differences in institutions, disposal systems, patient populations, aetiological illness models and treatment approaches appear unlikely to have been major confounding factors. If the incidence of functional seizures was significantly lower in British soldiers compared with their German counterparts, then cultural differences had plausibly influenced the expression of post-traumatic reactions in otherwise similar circumstances. The physical expression of distress may be mediated by cultural forces through popular health fears which alert patients and doctors to particular areas of the body. 125 Multiple investigations have been shown to reinforce symptoms. What public opinion considers acceptable or unacceptable, authentic or false, respectable or shameful also influences the expression of distress. Popular attitudes towards seizures and the role of electricity may have been different in Britain and Germany. Andreas Killen has demonstrated how the rapid rise of electrical industries in Berlin and electrification of many aspects of daily life transformed thinking not just about technology but about society and the human mind. 126 The influence of the electrical industry, led by Siemens and AEG, set Berlin apart from both London and Paris. 127 Conceptual links between electricity and epilepsy had already been proposed in the mid-nineteenth century by the anatomist Jacobus Schroeder van der Kolk (1797-1862) in the Netherlands 128 and by the physician to King's College Hospital, Robert Bentley Todd (1809-1860), in Britain. 129 However, the first experimental demonstration of this link had to wait until 1914 when the Polish physiologists Cybulski and Jelenska-Macieszyna published a photographic record of changes in electrical activity in the cerebral cortex of a dog during a seizure. 130 The question of whether these electrophysiological observations had any direct influence on German and British neuropsychiatry of the time -let alone on the public perception of epilepsy -has so far received little attention and research in this area would be needed to assess their cultural relevance.
Our finding that functional seizures were more frequently reported in the case notes of German soldiers than in comparable British records has raised important questions about the way symptoms were identified and interpreted. Culturally determined differences in war syndromes thus support Loughran's model of shell shock as a diagnosis shaped by a specific set of contemporary concerns, knowledge and practices.
